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INTRODUCTION

Purpoese and Scope

The purpose of this document is to characterize the network architecture and operational
procedures necessary for the support of Number Portability (NP) in the wireless indusiry per
Federal Communications Commission (FCC) order Number Portability Report and Order, C(
Docket 95-116. This document represents consensus agreements among members of the
Cellular Telecommunications Industry Association (CTIA). This document is applicable to
analog Advanced Mobile Phone System (AMPS), Time Division Multiple Access (TDMA),
Code Division Multiple Access (CDMA), and Global System for Maobile Communications
(GSM) providers (including digital Specialized Mobile Radio (SMR) providers), alike.
Differences among Wireless Service Providers (WSP) technologies and implementation

strategies are noted where sppropriste. Proprietary implementations are outside the scope of
document.

This document focuses only on Wireless Number Portability (WNP), mainly on the case of a
subscriber porting to a WSP. WSPs have some fundamentsl differences with regard to servic
and network operations as compared to wireline service providers; therefore, certain aspects ¢
NP concepts and definitions have different relevance to WSPs. This document will explain h
the wireless solution will account for such differences.

The primary sudience for this document is WSPs and wireless equipment and service vendor:
who assist in the definition, development and deployment of WNP. This document may alsc
benefit other groups such as the wireline industry. It assumes the reader is familiar with the
wireless telecommunications technologies.

The remaining sections of the introduction present necessary background information to
establish a foundation for the WNP architecture. including the following:

o  WNP goals.

e NP history,

o NP definitions and interpretations for WNP. and

o  WNP assumptions as applicable to this document.

Solution Goals

The WNP solution as documented here has been developed in accordance with the following
significant goals in order to uphold wireless call processing and mobility management:

e Minimize impact on existing networks.

vl 11,
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¢ Continue to allow for roaming and roaming agreements with more than one service
provider in any serving area per negotiated business arrangements.

¢ Do not inhibit the future growth of wireless technology.
o Support the long-term efficient use of numbering resources.
o Support wireless existing and changing service areas without inhibiting competition.

13  Definitions
Rudérsdtouldused\efollowingdeﬁnitionswhenreadingthisdocwnent
o  Service Provider Portability is defined by the FCC as “the ability of end users to retain
the same telephone numbers as they change from one service provider to another.* |

o Location Portability is defined by the FCC as “the ability of users of
telecommunications services to retain existing telecommunications numbers without
impairment of quality, reliability. or convenience when moving from one physical
location to another.” 2 ‘

Location portability should be distinguished from the inherent mobility of wireless
communication. Location portability in a wireless environment refers to a subscriber”:
ability to retain his/her directory number when moving from the serving area of one
home system to another or changing the wireline rate center associated with the mobil
directory number. (Refer to Section 1.6 for more details.)

e  Service Portability is defined by the FCC as “the ability of users of telecommunicatios
services to retain existing telecommunications numbers without impairment of quality
religbility, or convenience when switching from one telecommunications service to
another service provided by the same telecommunications service provider.” 3

e Home Serving Area - the geographic area of coverage provided by a WSP where
subscribers may originate and terminate calls without incurring roaming charges.

o Mobility - the ability of a mobile station (and thus subscriber)

—~ to move temporarily from one location to another and still obtain telecommunicat
services (i.c., roaming); and

~ to be in motion while continually accessing telecommunication services (i.c., ham
off).

1 FCC Number Porsebility Report and Order, CC Docket 95-116. July 2, 1996 paragreph 172,
2 ibid.. paragraph 174.
3 ibid., peragraph 172.

Page 6 ' Revisier
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e  Number Portability Administration Center Service Management Sysiem (NPAC-S!
Service Mansgement System (SMS) responsible for storing and broadcasting to se
providers NP data updates within a region for ported DNs. The NPAC-SMS(:) is
and maintained by a neutral, third-party.

o Local Service Management System (LSMS) - an SMS responsible for distributing t
data updates from the NPAC-SMS to the service provider’s NP-SCP, typucallv s ¢
and maintained by the service provider.

*  Mobile Station (MS) “is the interface equipment used to terminate the radio path &
user side. It provides the capabilities to access network services by the user.” 4

e  Mobile Directory Number (MDN) - a 10-digit Nortl American Numbering Plan (
directory number assigned to address a wireless service subscriber.

e Directorv Number (DN} - any E.164 10-digit dialable number assigned to address
wireline or & wireless subscriber. DNs are inclusive of MDNG.

o  Mobile Station Identifier (MSID) - either & 15-digit E.212 formatted International |
Station Identification (IMSI) or 10-digit Mobile 1dentification Number (MIN).

~ International Mobile Station Identifier (IMS]) - a 15-digit non-disisbie numbe
associated with a specific service provider and unique to each mobile station.
programmed into the mobile station and used to identifv the mobile. its home
network, and its country. 5

— Mobile Identification Number (MIN) - a 10-digit non-disisble number associa
with a specific service provider and unique to each mobile station (as an MSII
is programmed into the mobile station and is designed to contain a NANP-fon
number (¢.g., NPA-NXX-XXXX). This number, as an MSID, may be equival
the value of a dislable MDN. MIN is the prevalent identifier in AMPS netwo

¢ Donor Network - the network from which a subscriber ports. If the subscriber has
more than once, the first network to release the subscriber is referred 10 as the orig
donor network. The original donor network is also the original owner of the numil

®  Recipient Network - the network to which a subscriber ports.

41S41.1 RevC

5WMMMHWWMMMW Prepared by s Wireless Industry
SWWCTM.‘PCIA.VM! February 12. 1996.
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14  Background

1.4.1 The FCOC Order

The FCC Number Portability Report and Order, CC Docket 95-116, dated July 2. 1996,
mandates that all Commercial Mobile Radio Service (CMRS) providers provide the capsbility
deliver calls from their network to ported numbers anywhere in the United States by December
31, 1998. Furthermore, the order mandates that these providers offer service provider
portability, including support for roaming. by June 30, 1999.6

The following are some key excerpts from the original FCC report and order:

e “We require all cellular, broadband PCS, and covered SMR carriers to have the
capability of querying appropriate number portability database systems in order to
deliver calls from their networks to ported numbers anywhere in the country by
December 31, 1998."7

e “We require all cellular, broadband PCS, and covered SMR carriers to offer service
provider portability through out their networks. including the ability to support roamin;
by June 30, 1999. ... We believe a nationwide implementation date for number
portability for cellular, broadband PCS, and covered SMR providers is necessary to
ensure that validation necessary for roaming can be maintained."8

* Interim number portability measures are not required for WSPs.9

e Service and Location portability are not required at this time.10 In addition, changes
between wireline service providers and broadband CMRS providers or among brosdba
CMRS providers are considered changing service providers and not service. Thus, -
service provider portability includes wireless to wireless, wireline to wireless as well 2
wireless to wireline.!1 As mentioned in the introduction, this document focuses on
those scenarios in which a subscriber ports to a wireless provider.

e Customers may need to purchase new equipment (¢.g. mobile station) when switching
among CMRS providers. 12

¢ The issue of regional number portability databases and their content and administratio
is assigned to the North American Numbering Council (NANC).13

6 FOC Number Portability Report and Order. CC Docket 95-1 16, July 2, 1996, paragraph 172.
7 ibid., paragraph 165.

9 fid., paragraph 169.
10 ibid.. peragragh 181.
11 ibid., paragraph 172.
12 jbid.. paragraph 157.

Page s  Ravisio
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The FCC did not mandate a specific method for number portability but has recognized that the
Location Routing Number (LRN) method is currently preferred by much of the industry.
although not tested. !4 A field test of LRN as it applies to the wireline industry is scheduled for
execution in Chicago through the summer of 1997.15 16 The intent of the test is to prepare for
the wireline implementation and currently does not include the wireless solution. Refer to
Section 1.7 regarding trial report availability.

The FCC, in its original order, established a list of nine performance criteria which must be met
by any number portability method:

(1) “support existing network services, features, and capabilities;

(2) efficiently use numbering resources:

(3) not require end users to change their telecommunications numbers:

(4) not require telecommunications carriers to rely on databases, other network facilities. or
services provided by other telecommunications carriers in order to route calls to the

(5) not result in unreasonable degradation in service quality or network reliability when
implemented:

(6) not result in any degradation of service quality or network reliability when customers
switch carriers;

(7) not result in a carrier having a proprietary interest:
. (8) be able to accommodate location and service portability in the future: and

(9) have no significant adverse impact outside the areas when number portability is
deployed ™ 17

 On March 6, 1997, the FCC issued its First Memorandum Opinion and Order on
Reconsideration, CC Docket No. 95-116 to further clarify and ruie on several outstanding
inquiries regarding NP. The following points are notable:

- 13 jbid., paragraphs 91-102.

14 ibid., paragraph 46.

15 ibid., paragraph 79.

WFCCFimMOpimdkMrmeMm CC Docket 95-116, March 6, 1997, paragraph 79.
17 FCC Number Portability Report and Order. CC Docket 95116, July 2. 1996, paragraphs 43-9.

Page 9 Revisic
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1.4.2

(8) “...we find criterion four... is, from a practical perspective, unworkable. ... Thus. crit
four does not appear to be necessary in order to implement the statatory definition o

number portability.” 18

(b) “We clarify that by June 30, 1999, CMRS providers must (1) offer service provider
portability in the 100 largest MSAs, and (2) be able to support nationwide roaming.
Although we have not provided a specific phased development schedule for CMRS
providers as we have for wireline carriers, we expect that CMRS providers will phas
implementation in selected switches over a number of months prior to the June 30. |
deadline for deployment.” 19

(c) “...CMRS carriers need only deploy local number portability by this deadline in the
largest MSAs in which they have received a specific request at least nine months be!
the deadline (i.c., a request has been received by September 30, 1998)." 20

Wireless Industry Studies

During August, 1996, CTIA released a Notice of Request for Information (RFI) to the
telecommunications industry. The goal of the RF1 was to solicit potential methods available
the wireless industry for number portability implementation. CTIA received more than one
hundred inquiries leading to several substantive responses.2! A Number Portability Forum
held October 9-11 in Las Vegas to review the presentations of the responses and find consen
on an approach to NP in the wireless industry.

On January 22, 1997, CTIA released to both TIA and Committee T1 standards committees a
Standards Requirements Document (SRD) entitied Wireless Number Portability CTIA Stam
Requirement Document. 1t provided the appropriste committees with an initial look into the
requirements of WNP on current and future standards.

The FCC has sponsored a forum for agreeing to NP concepts via a Working Group under th
North American Numbering Council (NANC). Since CMRS providers are reguiated at the
federal level (as opposed to the state level) and their participation in number portability is
mandated, the involvement of WSPs and considerstion of related wireless specific issues ha
become more crucial. This document is not intended to supersede any decisions made by th
committees but is intended to capture portability as it involves WSPs.

il’rocrmmapm.ummmmm CC Docket 95-116, March 6, 1997, paragraph 19.

19 ibid., paragragh 136.

20 ibid., paragraph 137.
21 Contact CTIA for more information.

Page 10
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1.5  Assumptions
The following assumptions are made throughout the WNP architecture:

When a subscriber ports, the subscriber’s current terminal equipment may or may not |
compatible with the new SP's technology. A subscriber may need to purchase a new
mobile station in order to obtain the services from a new WSP. Therefore. a subscribe
may or may not port his or her mobile station.

The NPAC-SMS will contain a record for each ported wireline DN and each ported
MDN (within the area that it serves).

Service providers are responsibie for maintaining the integrity of their copy of the
NPAC-SMS data.

Each subscriber is identified by at least one unique NANP directory number that will
port with the subscriber from one service provider to another.

This document makes no assumptions regarding the number nor distribution of NPAC
SMSs. except that more than one will most likely be established and will be in place it
time for WNP.

Although this document most often refers to the number portability query database as
residing on an NP-SCP, the WNP Solution does not preciude 2 WSP from locating the
number portability query database on another platform such as an STP.

This document details service provider portability for facility-based WSPs. 1t does no
consider the complications of a re-seller environment in its discussions. (A facility-
based WSP is one that operates at least one MSC.)

1.6  Aspects of Wireless Number Portability

Because wireless service providers have some fundamental differences in their network
operation and services as compared to wireline, differences arise in the design and
implementation of wireless number portability. These differences impact how and when
subscribers can port to a wireless service provider. To appreciate these aspects, this section
presents an overview of these differences, a logical discussion toward explaining wireless
portability boundaries, as well as the definition of those boundaries.

L6.1 Differences between Wireless and Wireline

The differences between wireline LECs and WSPs that impact the definition of portability are
summarized in Table 1-1.

Page 11

_Apel 11,



CTIA Wireless )\ _.aber Poruability Solutions

Table 1-1 Wireline versus Wireless Calling Aspects

Wireline Wireless

A directory number is associated with a A mobile directory number is not associsted
mphysmlfwﬂuy(eiloalloop) with any fixed physical loop.
Thcmmmiyhemedmumglc The custromer can be served over a wide

static jocation with the same terminal. geographic ares with a singie terminal.
Aspects of local calling (including rating) are | Aspects of local caliing are not reguiated by
reguisted by the states. the states. Areas of local calling do not match

those defined by wireline providers. Aress of
local calling do not match from one WSP to
another.

Incumbent LEC are bound by inter-LATA _ m@mmmmWofuTM
.

Service Provider Portability is geographically | Mobile-to-mobile and mobile outbound calls

bounded by rate centers. are not bounded by rate centers. Furthermore.
wireline rate centers and similar wireless
boundaries do not overiay one another.

162

'16.2.1

The FCC definition of service provider portability does not distinguish between wireless or
wireline service providers. However, since service provider portability should not disrupt
current call rating, the inclusion of a WSP and the added complexities of the above differences
must be carefully evaluated.

The definition of location portability infers that the number is associated with a physical, fixed
facility. It involves changing rate cemters associated with a number which presents significant
impacts in rating the call of the originating party when the called party has moved their numbe
to another rate center. However, the landline rate center definitions are not required to rate cal
originated by wireless subscribers.

In light of these differences and in order wo preserve the integrity of routing and rating of calls
wireless subscribers, whether ported or not, adjustments in interconnection and business
agrecments (e.g., Points of Interconnection (POI)) may be required.

Geographic Boundaries
Wireline Boundaries
In order to understand how wireless can participate in the FOC order without changing the

wireline call rating, understanding call rating is fundamental. The concept of “rating” was
created by wireline carriers as a method to capture distance related costs in bilting. This conc

Rovisis
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has been adopted by LECs for local calls as well as by IXCs for toll calls. Local carriers
accomplished distance rating by defining a rate center as a geographic area associsted with 2
single V(ertical) and H(orizontal) coordinate. Each telephone number by its NPA-NXX to an
associsted with a singie rate center, often defined as the area served by a single switch (ora
combinstion thereof). The distance related component of rating a call between two telephone
numbers is, in essence, based on the difference of the two coordinates of their associated rate
centers. Toll and long distance carriers adopted the same concept except that several rate centers
may be sggregated to form a rate district. The rate district concept was then used to rate calis
terminating outside of the lozal calling area (i.c.. inter-city calls).

Today, wireline camriers associates wireless numbers (as defined by NPA-NXX) with a specific
wireline rate center for mobile terminated calls. A wireline catrier can rate & wireline-to-

* wireless call based on the rate center V&H coordinates associated with calling and calied party

1.6.2.2

Page 13

numbers.

A common assumption for service provider portability is that a subscriber originating a call
shouid not be rated differently because of the calied party’s service provider or porting status. If
a wireline subscriber originates a call, the rating should be the same regardiess if the called party
has ported to 8 WSP or where the serving MSC is located. Preserving the rating can be
accomplished by WSPs having an interconnection agreements with the wireline SPs. Uniform
treatment by wireline providers of calls to wireless subscribers continues to be an issue. Will the
rating be based on the original wireline rate center or the fact that the subscriber is being served
by a WSP? This issue remains for further study.

Rating calls to a portable wireless number is calculated using the rate center associated with the
calied party number (not the LRN). WNP does not define any requirement that a WSP obtain &
LRN for every rate center associated with their serving area in order to accept a wireline
subscriber desiring to port.

Wireless Boundaries

WSPs may rate calls originated by mobile subscribers: however, WSPs are not obligated to use
the same physical boundaries of wireline rate centers or rate districts. Instead, WSPs utilize the
concept of & geographical ares referred to as a Home Serving Area (HSA). HSAs are typically
much larger than the geography defined by a wirefine rate center: for example:

¢ Basic Trading Area

e Metropolitan Service Area

e Major Trading Area
A WSP may define a portion of the above as a HSA or combine several of the sbove into a lan
ares. Unlike wireline rate centers which are regulated by the state utility commissions, HSAs :

not subject to state jurisdiction (or any jurisdiction for that matter). Thus, the size of the HSA
a business decision of the WSP and frequently differs from one WSP 10 another.
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1.6.2.3

Subscribers that originate calls within their HSA do not incur roaming charges. A WSP may
define different “bands” or calling scopes within or across multiple HSAs which indicate that all
mobile originated calls that terminate within the same “band” are rated the same.

Mobility versus Location Portability

Wiceless users have the inherent ability to move while using their service; it is important to view
this as mobility, not location portability. Being mobile does not impact the billing or rating for a
wireline originated call. Mobility may impact the wireless subscriber through call forwarding
cuarges and/or roaming fees.

Location Portability with respect to wireless is the ability to change Home Serving Areas or
change the wireline rate center associated with the MDN. In this case, the wireline billing

* paradigm is impacted in the same way as with wireline location portability. For the wireless

163
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subscriber, this allows them to use their mobile set in a different area without incurring the
roaming fees previously encountered .

Porting To and From

With wireline portability, any movement (i.c., relocation of the physical point of service) is
techaically considered locstion portability. However, it is recognized that the wireline
implementation of service provider portability can “accommodate™ a limited amount of location
portability. That is, as long as the serving location is within the same rate center, the NP
implementation does not impact billing or rating. Relocating outside the present rate center
introduces significant billing and rating implications.

However, once a subscriber ports to 2 WSP. mobility is inherent. A subscriber can utilize the
mobile station independent of any wireline rate center boundary. Furthermore, the subscriber
can use the mobile station outside any HSA (subject to roaming agreements and charges). This
mobility is transparent whether the subscriber chooses to actually relocate their residence or not

Porting to a Wireless Service Provider

It is assumed that in order to be a recipient network, the WSP must have an FCC license to serv.
the location of the subscriber. The WSP is also assumed to provide radio coverage over the
physical location where service was previously obtained by the ported subscriber. Serving the
subscriber via a roaming agreement with another WSP does not constitute eligibility. Finally,
WSPs are not required to have switching facilities within the same rate center area as the ported
subscriber’s DN NPA-NXX.

Given a WSP is eligible to receive a ported subscriber as defined in the above paragraph, the
following criteria must be met to preserve the billing paradigm:

Revision !
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1.6.3.2

1.7

L7.1

Page 15

® A wireless subscriber can port the MDN to another WSP as long as the wireline rate
center associated with the MDN is geographically located within the HSA of the
involved WSPs.

e A wireless subscriber can port the MDN to a wireline SP as long as the resulting wireline
SP is geographically located within the wireline rate center associated with the MDN's
NPA-NXX.

e A wireline subscriber can port the DN to a WSP as long as the rate center associated
with the wireline number is geographically located within the HSA of the involved WSP

f’om'ng to Wireline Service Provider

A subscriber that ports to a wireline carrier may have originally had their number assigned by a
WSP. In this case. calls from other wireline subscribers should still be rated the same as before

Each wireless number is associated with a rate center from a wireline perspective. The rate
center may or may not be the same rate center where the wireless switch is located.
Furthermore, the wireless subscriber may or may not reside in the rate center associated with
their MDN. Consequently, to maintain consistent rating from the calling party’s perspective,
porting from a WSP to a wireline service provider can only occur when the resulting wireline
service is geographically located within the wireline rate center associated with the ported MDN

Abiding by such constraints does not impact wireline rating. Wireline calls rated on the called
party number would continue 10 be rated the same. Assuming the subscriber has not moved. the
from a rating perspective, the situation analogous to s subscriber using the mobile station at the
subscriber's residence. Once the subscriber has ported to a wireline provider, that subscriber is
constrained to using the telephone number only at a fixed location.

Critical Dates

Regulatory Mandates

Several dates are included in the FCC order concerning portability implementation. The earlies

impiementation of wireline service provider portability by the incumbent LECs in the top 100
Metropolitan Statistical Areas (MSAs) is 4Q97

CMRS providers are not required to implement any technology to support wireline service
provider portability by this date and thus, can continue to route calis to the donor LEC as nom
However, CMRS providers must make arvangements to compiete calis to portable subscribers
December 31, 1998. Since calls made prior 1o this date will connect successfully nonetheless.
this date is interpreted as requiring the WSP to either

e directly query s database and route the call to the proper network, or
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e make business arrangements for another provider to query and properiy route the call 1o
the proper network.

The WSP need not own nor operate the database; the WSP may have a business relationship wit
another entity regarding sccess to that entity’s database.

The second critical date involving CMRS providers is June 30, 1999. By this date, WSPs must
be capable of receiving and releasing wireless ported subscribers and must have all the
capabilities required for service provider portability.

1.72 Implementation

In order to consider the sbility to comply with the FCC mandated dates, the aspect of standards
and equipment availability must be considered. 1f one considers the normal development time
of 2 years for standards, 18 months for equipment development beyond standards and 12 month:
for equipment deployment, the time line on the following page wouid apply.

Figure 1-1 Theoretical Timeline

11ns e /3076 €309
| J ] j ] L | | 1 {
Stendercts Start Stendards Complete Top 100 MSA
Equipment Aveiisbie *

* Assumes typical vendor development cycle of 18 months

In order to meet the end date. the imervals must shortened or overlapped. The following
compressed timeline in Figure 1-2 is offered for consideration in planning for WNP.

Page 16 Ravision
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Figure 1-2 Potential Timeline Necessary to Meet FCC Mandale

FCC Wireline Fiekd Trisl Calis deivied 10 poried  Fyit nabonwide Rosmwng ¢
SRO 10 Standerss Report Avellable weiine 83 Wirgiess Pored s

l l . |

il il il ol e ol il
! D N R D

- Wivaless Fleld Triel Dapicyment Compiete
m - inilisl equipment chenges aveiebilily
Compiste - Equpment Deployment
- Finel equipment chenges avelieble
- Ecrapment and procedurs lesting

Note: that the time points above the line are either actual or derived by the FCC.

The following is a short description for each of the time points:

e SRD t0 Standards: This is a compieted activity. The initial CTIA SRD on WNP was
delivered to TIA, TR45.2, TR46 and T1P] in January, 1997,

o  WNP Solutions Document: This point represents the release of this document.

e FCC Field Trial Report Available for Wireline: This is the FCC ordered date for a
report of the field trial of wireline

o Industry Impiementation Agreements and Standards Compilete: This is a derived dat
based on the time needed to develop and deploy equipment to meet the FCC dates.
substantially shortens the typical interval to develop standards and come to industry

agreement.

o Bracketed area illustrates the time frame in which all of the following items much be
sccomplished in some form:

.- ~ Wireless Field Trial: A field trisl of the wireless solution must be made prior to
deployment of equipment on any significant scale due to the fundaments! impec
these changes. Due to the limited time available, this trial must be on a limited
scope and short time frame. Other forms of testing will also be necessary to pre
for and supplement the trial

Page 17 Ravisk
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~ Initial Equipment Changes Available: This date represents the initial availability of
any equipment changes to meet the December 31, 1998. date for delivery of calis to
ported wireline numbers. This is an evolutionary step to the final wireless solution.

not a separate step.

~ Equipment Deployment: This represents the time required'to deploy the needed new

equipment, software and changes throughout the industry - a significant task for the
wireless industry as nationwide roaming requires alf participating carriers to have
this capability.

~ Final Equipment Changes Available: After the initial testing of the equipment and
software, a number of adjustments are normally expected. This milestone represent
the point in time that the final changes would be available for deployment.

~ Eguipment and Procedures Testing: Even with a field trial, each carrier will need
test the deployment of equipment and procedures within their specific environment
to ensure proper operation of mnmemnee customer care, billing procedures, et al.

Calls delivered to ported wireline numbers: This is the FCC ordered date for wireless «
be able to deliver calls to ported wireline numbers within the top 100 MSAs.

Top 100 MSA Number Portability Deployment Complete: This represents the time in
which all wireless carriers involved in roaming have deployed the necessary equipment
and software to support number portability.

Full Nationwide Roaming of Wireless Ported Numbers: This represents the time in
which all needed equipment is deployed and roaming involving ported numbers can be
activated. All necessary coordination. services and systems are deployed and
operational.

Revisien |
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2. WIRELESS NUMBER PORTABILITY

2.1  Solution Overview

Figure 2-1 displays a model of the building blocks for implementing WNP. An explanation of
the model! follows the figure.

Figure 2-1 Wireless Number Portabilitv Building Blocks

Platforms impacted
Number Portability Administration include
. NPAC-SMS
NPAC-SMS LSMS & Local SMS
Call Routing Algorithm }
LRN '
Separate MDN & MSID Values
Support Call Delivery in NP environment .| Network Elements
impacsed inclwde
Support Registration in NP environment SCP. STP. MSC. HLR,
Querying Network Entity MC
Originating Terminsting N-1  Other
Query Trigger Mechanism
AN IN WIN Other J

The five building blocks as illustrated in the figure are defined as follows:
o Number Portability Administration: This component contains the NPAC-SMS and

¢  Routing Algorithm: This component identifies the routing method by which calls an
routed to the subscriber’s new service provider (cither wireless or wireline). The m
" isLRN.

e  Separation of MDN and MSID Thxscomponentmﬂectsﬂlemoﬂhem
MSID and its significance to wireless registration and call delivery.

Page 19 . | Rovisi
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e  Querving Nerwork Entity: This component defines the network entity capable of
querying to the NP-SCP database to obtsin routing information. This entity could |
the Originating Network. Terminating Network. N-1 Network (i.e.. the next to last
capable network) or some other entity (¢.g.. a message center, & service node platfo

o  Ouery Trigger Mechanism: This component encompasses the software procedure(:
within the querying network eatity that activates a trigger and issues the query for
portable NPA-NXX ranges. Possible trigger and query message mechanisms are A
IN, WIN or some other mechanism (e.g., 1S-41) understood berween an MSC and !
SCP.

The right side of the figure maps the major functional hardware platforms to the building b
These building blocks drive the following major impacts to today’s wireless network
architecture:

(a) Incorporate call routing besed on an LRN.
(b) Move to separate MDN and MSID values.

~ Make the MDN the portable number; keep the MSID as a non-portabie numbe:
controlled by the wireless service provider. This separation is essential in orde
avoid 10 digit translation in mobile registration and. equally important. in supf
system processing (e.g.. roaming tables).

-~ Allow the MSID to be either a MIN or an IMSI.
(c) Support Global Title Translations (GTT).

The three items listed sbove are discussed in more detail. Also, Sections 3 (network
architecture) and Section 4 (operations and administration) expand on the various points in
figure in greater detail.

22  Location Routing Number Call Routing

The Location Routing Number (LRN) is a 10-digit NANP-formatted Network Routing Ad
assigned to a switch. Of thesel0 digits, the first six are significant to the Public Switched
Telephone Network (PSTN) for routing a call. For an existing switch. this code is sn NPA

) A Number Portability Service Control Point (NP-SCP) maps every ported number o its s¢
" . switch’sLRN. A query capable network along the route would perform a query to the N1
" to obtain the LRN associated with the called party’s 10-digit DN in order to correctly rost
call based on NPA-NXX translation of the LRN. The network then sets up the subsequen

the call by sending an ISUP Initial Address Message (IAM) with the LRN,

Page 20 Revi

1



CTIA Wireless Number Porwability Solutions

The concept of the N-1 network performing the query to the NP-SCP is often associated
with the LRN call routing method. If ¥ denotes the network sequence number of the
terminating network in the call path, the N-/ network would identify the NPA-NXX of the dialed
number as s portable block and would query the NP-SCP to retrieve the LRN. The subject of
when to query the NP-SCP as it applies to WSPs is discussed in more detail in Section 3.

mISUPIAMpmwdesformmdtmrnotmgaquhubeenperfomed Therejore. any
subsequent network need not perform additional queries.

‘The summary, the LRN routing method is characterized by the following;

Page 21

(a) It does not require & single unique network address for each ported number. The
network address for ported number is associated with the ported-to switch address.

(b) Call routing remains consistent with current call routing schemes.
Figure 2-2 illustrates 2 typical LRN routing of a call to a ported subscriber.

Figure 2-2 Routing with a Location Routing Number
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For completeness. the figure includes elements not directly involved in call processing. name
the NPAC-SMS and the LSMS. '

Separation of the Mobile Directory Number from the Mobile Station ldentifier

Prior to number portability, AMPS, CDMA and TDMA service providers performed registra
call processing, provisioning, customer care, and billing are based upon a single number for |
subscriber - the Mobile Identification Number (MIN).

If today’s MIN was portable, either a 10-digit Global Title Translation (GTT) or an NP-SCP
would be required in order to locate the home network of the subscriber.22 Neither of these
altérnatives is desirable. A dip during registration would increase the query rate on the NP-S
and not all WSPs are equipped to perform 10-digit GTT in the time frame required.

In WNP, mobile stations will possess two types of numbers: a Mobile Station Identifier (M
and a Mobile Directory Number (MDN). The MDN will be a dialsble NANP directory num
in the NANP format and will be the portable number. The MSID will be either an E212 IM
and/or a NANP-like MIN and will not be portable.

With the introduction of number portability, existing TDMA and CDMA subscribers not yet
ported will have two numbers (the MDN and the MSID) though both most likely equal to th
existing MIN. When the subscriber ports, the MDN and MSID become separate and distinct
The ported subscriber will surrender the MSID to the donor network and receive a new MSI|
from the recipient network. The ported subscriber’s MDN will remain unchanged. The don
network can then freely use this MSID for a new subscriber. 1t is possible that the same nun
may be used for an MDN in one network and an MSID (as a MIN) in another network. No
adverse impacts because of this situation. however, have been identified

The GSM standards presently account for separate numbers: an E.212 IMSI for identifying
mobile station and an E.164number for dialing the mobile station.

Using an IMS! as the standard mobile station identifier was established as a goal of the wire
industry before the introduction of number portability. Because of this, the CDMA and TDI
standards allow for E.212 IMSls in all mobile stations. Therefore, many CDMA and TDM/
carriers may take advantage of the implementation of WNP to introduce IMSIs. However, 1
entire wireless industry may not flash cut 1o IMSI.

The industry must support MSIDs in IMSI and in MIN formats. This requires the following

nh&er‘!ﬁlﬂOmFme

23 Imsermational Mobile Station identity (IMSI) Assignment Guidelines and Procedures, Prepared by a Wireless indusry |
Sponsored by CT1A and PCIA, Version 1. February 12, 1996
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e IMSl-capable networks and IMSi-capable mobile stations must be capable of s
both IMSI and MIN MSIDs in order to continue to roam on non-iMSl-capable

s Administration of MINs as MSIDs must be addressed (outside the scope of this
document). :

Variations and implementations cf IMSI are being addressed in other forums and are n«
scope of WNP as long as the first six digits of the identifier can be used to ascertain the

network.

Global Title Translation for Number Portability

In addition to currently defined uses, Signaling System 7 (SS7) GTT may be used to su
routing for the WNP query and for other services impacted by number portability. A 6
GTT is recommended in the WNP environment for delivery of the LRN query to the N
a WSP does not have GTT capabilities. direct MTP routing to the NP-SCP to obtain th«
may be used.

GTT may be used to route messages for various services to the appropriate network ele
(e.g., recipient switch) when an NPA-NXX of a dialed number no longer uniquely iden
targeted network element. To support SS7 inter-system message for such services as €
LIDB, or CNAM. GTT must be available somewhere within the service provider's net
extended network relying on another provider for portability).
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THE WNP NETWORK REFERENCE MODEL AND PROCEDURES

This section discusses the necessary wireless architecture (Section 3.1) and the feature

interactions (Section 3.3) necessary to support WNP. Section 3.2 illustrates the various call

routing scenarios via information flow diagrams. Section 3.4 presents some performance
iderations. ,

Neiwork Configuration

Figure 3-1 illustrates the network entities involved in wireless number portability. Specifically,

this reference model only depicts those entities which are impacted by number portability; other

entities might exist in wireless networks but may not be directly impacted and therefore. are not

included. Other features and services (e.g., Voice Mail) that are not impiemented in a standard

manner must be studied by each WSP independent of this effort.

Figure 3-1 WNP Network Reference Model
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description of each of the elements and the signaling between each of the elements. Although
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the NPAC-SMS and LSMS are included. Section 4 presents a detiled ducnpuon of the service
management and opentmg infrastructure.

Number Portabllity Service Control Point

The NP-SCP is the datsbase accessed in real time by the switches to provide the LRN value for
a ported subscriber in order to correctly route a call. It contains the number portability
information originally transmitted by the NPAC-SMS via the LSMS. Each service provider will
either own or have access to an NP-SCP that will include the mapping of ported 10-digit DNs to
their associated LRNs.

The WNP solution presumes, at present, the following data elements. at a minimum. must exist
in each NP-SCP to support routing calls to ported numbers:

e Directory Number
¢ Location Routing Number

This document later suggests that MSID might be necessary for the support of Short Message
Services (SMS) in number portability. Reference Section 3.3.5 for more details.

Mobile Switching Centers

An MSC is a wireless switch. Besides call routing, an MSC typically maintains the Visitor
Location Register (VLR). In addition, depending upon the WSPs chosen architecture, the MSC
might keep the Home Location Register (HLR). Some providers deploy remoted HLRs; others
deploy HLRs integrated with the MSC.

The WNP Network Reference Model depicts three types of MSCs: Originating, Donor. and
Serving. The Donor MSC is defined in Section 1.3. The Serving MSC is the MSC with whicl
the subscriber is currently registered. Although not shown on the model, a Home MSC is the
MSC which maintains the NPA-NXX refative to the subscriber’s number. If the subscriber is
registered “at home,” the Home and Serving MSC are one in the same. If the subscriber is
roaming, the Home MSC routes the call to the appropriate Serving MSC. Relsting to WNP,
routing by the LRN might take the call to the Home MSC. Routing from the Home MSC to th

'Serving MSC is a standard component of wireless architecture independent of number

portability.

Routing within the subscriber’s service provider network is at the discretion of each individus
service provider. For example, a service provider may elect to deploy a single national or
several regional ‘gateway’ MSCs. Wtﬂuﬂnmdmyuchimdlinbmdalht-
the service provider’s subscribers would be routed by the PSTN to one of these ‘gateway’
switches. The service provider would then use intemal logic to get the call routed to the
appropriate subscriber. Thstypeofmhnecumlsnmpomdbyﬂlemsdmwﬁm?
have no impact on the other service provider networks.
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The MSC will need 1o have the capability 1o identify an NPA-NXX as being portable (i.c..
contzins ported numbers) in order to recognize the need for an NP query. An industry agre:
is moving forward to add a portability flag to the Local Exchange Routing Guide (LERG).

Current roamer tables will continue to be valid for MINs but will no longer be valid for ML
Roamer tables should operate on MSIDs. whether MIN or IMSI.

The signaling for call connection to and from an MSC is discussed in Section 3.16. and the
signaling for query from the MSC to the NP-SCP is discussed in Section 3.1.7.

Signaling Transfer Points

. The STP provides SS7 signaling between the network elements per the reference model in

3.14

3141

3.1. The STP also provides the Signaling Connection Control Part (SCCP) signaling mess:
translation and routing function. For number portsbility, the STP SCCP function determin
location of the NP-SCP and forwards the query. The query response message from the NP-
is returned via the STP.

Signaling

ISUP signaling is currently being enhanced to communicate NP query indicator and associ
call routing information to the downstream networks.24 The WNP solution is consistent w
the wireline NP solution with regard to the necessary enhancemeuts to the IAM message a
therefore, with the Cail Completion to a Ported Number (CCPN) enhancements. While thi
document specifies ISUP for number portability signaling, it recognizes networks which w
MF signaling or rely on third party networks. Both the ISUP and"MF trunk signaling are
discussed below.

ISUP signaling

The LRN I . Mditional sianaling inf 0n for icating the query
and routing information necessary for the establishment of call connections to & ported aw
Call connections are made using the LRN of the home (recipient) MSC. The query indiea
needed to prevent subsequent switches in the call path from making unnecessary datsbase
Finally, the serving switch also needs the disled number for call termination. ISUP signali
ensures that the necessary additional signaling information will be availsble to the home b

To explain in more detail, after the MSC queries the NP-SCP for a call initistion to a porte
number and the MSC is ready to establish the call connection, an IAM is formulated with -
enhancements documented in Table 3-1.

24 OCPN SS7 network capability in T/ LB 557 Signaiing System Number 7-Number Porsability Call Completion 10 6 P
Number - Insegroted Text cusvently in ballot 10 become sn American National Standard
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Table 3-1 ISUP IAM Parameter Settings

IAM Parameters 25 Ported Ported | NotPorted | Not Ported

Not Dipped Dipped Dipped | Not Dipped

me’ (CAPN ') dialed DN | LRN | disled DN | disled DN
 Generic Address Parameter (GAP) wa dialed DN wa_ wa

Forward Call Indicator (FCI) FALSE TRUE TRUE FALSE

" (Note: - This table only includes those paramesers affected by NP.;

If the calling party is a mobile station, the Calling Party Number (CgPN) must be populated with
the MDN of the originating mobile station. If the subsequent switch does not support ISUP
enhancements, then the GAP and FCI parameters are not applicable and should not be populated

A subsequent switch upon detecting the FCI as set for “translated number” should not perform
an NP query. [f the FCl is not set, a subsequent switch may query the NP-SCP. Some wireless
service providers may arrange for another network (via business agreements) to perform the NP
query. In this case, the switch routes the call to the aiding network where the NP query is
launched. After this switch performs the database dip, it formulates the IAM message with the
dipped settings and routes the call as appropriate.

The home MSC recognizes that it serves the dialed ported number by knowing the LRN in the
CdPN is its own LRN. Upon this recognition, it retrieves the dialed number from the GAP
parameter. If the dialed number has not been ported but is within a portable number block, the
MSC can determine that it is the home MSC by recognizing that the FCI is set and it serves the
dialed DN in the CdPN parameters. The home MSC will use the dialed number to terminate the
call.

When s donor switch receives an [AM with the FCI not set. it should perform the NP query and

route the cali to the appropriate switch. Such might the case if there has been somenetwmk
failure,

Another IAM parameter being discussed in conjunction with wireline number portability (yet m
included in the table above) is the Jurisdiction Information Parameter (JIP).26 The JIP is an
optional parameter in the ISUP standard. The WNP Solution is not advocsting nor opposing the
population of this parameter in the outgoing 1AM at this time.

25 OCPN SS7 network capability in 7/ LB 557 Signaling System Number 7-Number Porsability Call Compietion 10 o Porsabl
Number - Insegrased Test caurently in ballot 10 become an Amesican National Standerd

26 Gemeric Switching and Signaling Requirements for Number Portability. Illinois Number Porubility Workshop, Generic

Requirements ssuc 1.04. January 20, 1997.
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